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Abstract
Nanotechnology, particularly nanoemulsions (NEs), have gained increasing interest from researchers throughout the
years. The small-sized droplet with a high surface area makes NEs important in many industries. In this review article,
the components, properties, formation, and applications are summarized. The advantages and disadvantages are also
described in this article. The formation of the nanosized emulsion can be divided into two types: high and low energy
methods. In high energy methods, high-pressure homogenization, microfluidization, and ultrasonic emulsification
are described thoroughly. Spontaneous emulsification, phase inversion temperature (PIT), phase inversion
composition (PIC), and the less known D-phase emulsification (DPE) methods are emphasized in low energy methods.
The applications of NEs are described in three main areas which are food, cosmetics, and drug delivery. © 2019 by the
authors.
Author keywords
Cosmetics Homogenization Nanoemulsions (NEs) Oil-in-water Pharmaceutical Ultrasonication
Funding details
Funding sponsor Funding number Acronym
Ministry of Higher Education, Malaysia FRGS19-027-0635 MOHE
Funding text
This research was funded by the Ministry of Education, Malaysia, grant no. (FRGS19-027-0635).
◅ Back to results
 Export  Download  Print  E-mail  Save to PDF ⋆ Add to List  ▻More...
View at Publisher
Open AccessProcesses
Volume 7, Issue 9, 1 September 2019, Article number 617
Azmi, N.A.N.a  Elgharbawy, A.A.M.a  Motlagh, S.R.b  Samsudin, N.a  Salleh, H.M.a  
a
b
 View references (167)
ISSN: 22279717
Source Type: Journal
Original language: English
DOI: 10.3390/pr7090617
Document Type: Review
Publisher: MDPI AG
 ▻View in search results format
PlumX Metrics
Usage, Captures, Mentions,
Social Media and Citations
beyond Scopus.
Metrics 
Cited by 0 documents
Inform me when this document
is cited in Scopus:
 
Related documents
, 
 , 
(2016) International Journal of
Cosmetic Science
,  , 
(2014) Colloids and Surfaces A:
Physicochemical and Engineering
Aspects
, 
, 
(2019) Journal of Biomedical
Nanotechnology
 
Find more related documents in
Scopus based on:
❓  ▻View all metrics

Set citation alert ▻
 ▻Set citation feed
Nanoemulsion: Process selection
and application in cosmetics - A
review
 Yukuyama, M.N. Ghisleni,
D.D.M. Pinto, T.J.A.
Preparation of highly stable
concentrated W/O
nanoemulsions by PIC method at
elevated temperature
 Pan, H. Yu, L. Xu, J.
Size-tailored design of highly
monodisperse lipid nanocapsules
for drug delivery
 Aparicio-Blanco, J. Sebastián, V.
Rodríguez-Amaro, M.
View all related documents based
on references
Brought to you by  INTERNATIONAL ISLAMIC UNIVERSITY MALAYSIA
 
 Search Sources Lists  ↗SciVal Create account Sign in
Mao, L., Xu, D., Yang, J., Yuan, F., Gao, Y., Zhao, J.
(2009) Food Technology and Biotechnology, 47 (3), pp. 336-342.  .
Yukuyama, M.N., Ghisleni, D.D.M., Pinto, T.J.A., Bou-Chacra, N.A.
(2016) International Journal of Cosmetic Science, 38 (1), pp. 13-24.  .
doi: 10.1111/ics.12260
Koroleva, M.Yu., Yurtov, E.V.
(2012) Russian Chemical Reviews, 81 (1), pp. 21-43.  .
doi: 10.1070/RC2012v081n01ABEH004219
Devarajan, V., Ravichandran, V.
Nanoemulsions: As modified drug delivery tool
(2011) Pharm. Glob. Int. Journey Compr. Pharm, 2, p. 1.  .
(accessed on 29 May 2019)
 
McClements, D.J., Rao, J.
(2011) Critical Reviews in Food Science and Nutrition, 51 (4), pp. 285-330.  .
doi: 10.1080/10408398.2011.559558
Gupta, A., Eral, H.B., Hatton, T.A., Doyle, P.S.
(2016) Soft Matter, 12 (5), pp. 1452-1458.  .
doi: 10.1039/c5sm02051d
Lu, W.-C., Huang, D.-W., Wang, C.-C.R., Yeh, C.-H., Tsai, J.-C., Huang, Y.-T., Li, P.-H.
 (Open Access)
(2018) Journal of Food and Drug Analysis, 26 (1), pp. 82-89.  .
doi: 10.1016/j.jfda.2016.12.018
View all 167 references
1
Effects of small and large molecule emulsifiers on the characteristics of β-carotene nanoemulsions prepared by high pressure ho
Cited 124 times
http://www.ftb.com.hr/47-336.pdf
View at Publisher
2
Nanoemulsion: Process selection and application in cosmetics - A review
Cited 61 times
http://onlinelibrary.wiley.com/journal/10.1111/(ISSN)1468-2494
View at Publisher
3
Nanoemulsions: The properties, methods of preparation and promising applications
Cited 83 times
http://iopscience.iop.org/0036-021X/81/1/R02/pdf/0036-021X_81_1_R02.pdf
View at Publisher
4
Cited 59 times
http://journaldatabase.info/articles/review_nanoemulsions_as_modified_drug.html
5
Food-Grade nanoemulsions: Formulation, fabrication, properties, performance, Biological fate, and Potential Toxicity
Cited 526 times
View at Publisher
6
Controlling and predicting droplet size of nanoemulsions: Scaling relations with experimental validation
Cited 38 times
http://www.rsc.org/Publishing/Journals/sm/Article.asp?Type=CurrentIssue
View at Publisher
7
Preparation, characterization, and antimicrobial activity of nanoemulsions incorporating citral essential oil
Cited 21 times
http://www.elsevier.com/journals/journal-of-food-and-drug-analysis/1021-9498#
View at Publisher
 ▻Authors  ▻Keywords
Mulia, K., Putri, G.A., Krisanti, E.
(2018) Materials Science Forum, 929 MSF, pp. 234-242.  .
ISBN: 978-303571266-7
doi: 10.4028/www.scientific.net/MSF.929.234
Jesus, F.L.M., De Almeida, F.B., Duarte, J.L., Oliveira, A.E.M.F.M., Cruz, R.A.S., Souto, R.N.P., Ferreira, R.M.A., (...), Fernandes, C.P.
 (Open Access)
(2017) Evidence-based Complementary and Alternative Medicine, 2017, art. no. 6756793.  .
doi: 10.1155/2017/6756793
Ozturk, B., Argin, S., Ozilgen, M., McClements, D.J.
 (Open Access)
(2015) Food Chemistry, 188, pp. 256-263.  .
doi: 10.1016/j.foodchem.2015.05.005
Saberi, A.H., Fang, Y., McClements, D.J.
(2013) Journal of Colloid and Interface Science, 391 (1), pp. 95-102.  .
doi: 10.1016/j.jcis.2012.08.069
Ahmed, K., Li, Y., McClements, D.J., Xiao, H.
(2012) Food Chemistry, 132 (2), pp. 799-807.  .
doi: 10.1016/j.foodchem.2011.11.039
Anjali, C., Sharma, Y., Mukherjee, A., Chandrasekaran, N.
(2012) Pest Management Science, 68 (2), pp. 158-163.  .
doi: 10.1002/ps.2233
Gordon, E.M., Cornelio, G.H., Lorenzo 3rd., C.C., Levy, J.P., Reed, R.A., Liu, L., Hall, F.L.
(2004) International journal of oncology, 24 (1), pp. 177-185.  .
8
Encapsulation of mangosteen extract in virgin coconut oil based nanoemulsions: Preparation and characterization for topical for
Cited 4 times
http://www.ttp.net/0255-5476.html
View at Publisher
9
Preparation of a Nanoemulsion with Carapa guianensis Aublet (Meliaceae) Oil by a Low-Energy/Solvent-Free Method and Evalua
Preliminary Residual Larvicidal Activity
Cited 3 times
http://www.hindawi.com/journals/ecam/contents.html
View at Publisher
10
Formation and stabilization of nanoemulsion-based vitamin E delivery systems using natural biopolymers: Whey protein isolate 
arabic
Cited 105 times
www.elsevier.com/locate/foodchem
View at Publisher
11
Fabrication of vitamin E-enriched nanoemulsions: Factors affecting particle size using spontaneous emulsification
Cited 175 times
View at Publisher
12
Nanoemulsion- and emulsion-based delivery systems for curcumin: Encapsulation and release properties
Cited 244 times
View at Publisher
13
Neem oil (Azadirachta indica) nanoemulsion-a potent larvicidal agent against Culex quinquefasciatus
Cited 87 times
View at Publisher
14
First clinical experience using a 'pathotropic' injectable retroviral vector (Rexin-G) as intervention for stage IV pancreatic cancer.
Cited 36 times
Gupta, A., Eral, H.B., Hatton, T.A., Doyle, P.S.
 (Open Access)
(2016) Soft Matter, 12 (11), pp. 2826-2841.  .
doi: 10.1039/c5sm02958a
An, Y., Yan, X., Li, B., Li, Y.
(2014) European Food Research and Technology, 239 (6), pp. 1077-1085.  .
doi: 10.1007/s00217-014-2328-3
Macedo, J.P.F., Fernandes, L.L., Formiga, F.R., Reis, M.F., Nagashima Jr., T., Soares, L.A.L., Egito, E.S.T.
(2006) AAPS PharmSciTech, 7 (1), art. no. 21, pp. E1-E7.  .
doi: 10.1208/pt070121
Mahdi Jafari, S., He, Y., Bhandari, B.
(2006) International Journal of Food Properties, 9 (3), pp. 475-485.  .
doi: 10.1080/10942910600596464
Wang, Z., Neves, M.A., Isoda, H., Nakajima, M.
 (Open Access)
(2016) Japan Journal of Food Engineering, 16 (4), pp. 263-277.  .
doi: 10.11301/jsfe.16.263
Savardekar, P., Bajaj, A.
International Journal of Research in Pharmacy and Chemistry Nanoemulsions-a Review
(2016) Ijrpc 2016, 6, pp. 312-322.
 
Anton, N., Benoit, J.-P., Saulnier, P.
(2008) Journal of Controlled Release, 128 (3), pp. 185-199.  .
doi: 10.1016/j.jconrel.2008.02.007
15
Nanoemulsions: Formation, properties and applications
Cited 216 times
http://pubs.rsc.org/en/journals/journal/sm
View at Publisher
16
Microencapsulation of capsanthin by self-emulsifying nanoemulsions and stability evaluation
Cited 21 times
http://link.springer.de/link/service/journals/00217/index.htm
View at Publisher
17
Micro-emultocrit technique: A valuable tool for determination of critical HLB value of emulsions
Cited 25 times
http://www.aapspharmscitech.org/view.asp?art=pt070121
View at Publisher
18
Nano-emulsion production by sonication and microfluidization - A comparison
Cited 240 times
View at Publisher
19
Preparation and characterization of micro/nano-emulsions containing functional food components
Cited 5 times
https://www.jstage.jst.go.jp/article/jsfe/16/4/16_263/_pdf
View at Publisher
20
21
Design and production of nanoparticles formulated from nano-emulsion templates-A review
Cited 631 times
View at Publisher
Mehrnia, M.-A., Jafari, S.-M., Makhmal-Zadeh, B.S., Maghsoudlou, Y.
(2016) International Journal of Biological Macromolecules, 84, pp. 261-267.  .
doi: 10.1016/j.ijbiomac.2015.12.029
Mishra, B., Patel, B.B., Tiwari, S.
(2010) Nanomedicine: Nanotechnology, Biology, and Medicine, 6 (1), pp. 9-24.  .
doi: 10.1016/j.nano.2009.04.008
Izquierdo, P., Feng, J., Esquena, J., Tadros, T.F., Dederen, J.C., Garcia, M.J., Azemar, N., (...), Solans, C.
(2005) Journal of Colloid and Interface Science, 285 (1), pp. 388-394.  .
doi: 10.1016/j.jcis.2004.10.047
Bisten, A., Schuchmann, H.P.
 (Open Access)
(2016) Processes, 4 (4), art. no. 41.  .
doi: 10.3390/pr4040041
Donsì, F., Sessa, M., Ferrari, G.
(2012) Industrial and Engineering Chemistry Research, 51 (22), pp. 7606-7618.  .
doi: 10.1021/ie2017898
Gall, V., Runde, M., Schuchmann, H.P.
(2016) Processes, 4 (4), art. no. 46.  .
doi: 10.3390/pr4040046
Yong, A.P., Islam, M.A., Hasan, N.
A review: Effect of pressure on homogenization
(2017) Sigma J. Eng. Nat. Sci. Fen Bilim. Derg, 35, pp. 1-22.
 
22
Crocin loaded nano-emulsions: Factors affecting emulsion properties in spontaneous emulsification
Cited 52 times
www.elsevier.com/locate/ijbiomac
View at Publisher
23
Colloidal nanocarriers: a review on formulation technology, types and applications toward targeted drug delivery
Cited 363 times
View at Publisher
24
The influence of surfactant mixing ratio on nano-emulsion formation by the pit method
Cited 132 times
View at Publisher
25
Optical measuring methods for the investigation of high-pressure homogenisation
Cited 9 times
http://www.mdpi.com/2227-9717/4/4/41/pdf
View at Publisher
26
Effect of emulsifier type and disruption chamber geometry on the fabrication of food nanoemulsions by high pressure homogen
Cited 57 times
View at Publisher
27
Extending applications of high-pressure homogenization by using simultaneous emulsification and mixing (SEM) - An overview
Cited 8 times
http://www.mdpi.com/2227-9717/4/4/46/pdf
View at Publisher
28
Kissling, K., Schütz, S., Piesche, M.
(2011) High Performance Computing in Science and Engineering 2010 - Transactions of the High Performance Computing Center, Stuttgart, HLRS 2010, pp. 28
.
ISBN: 978-364215747-9
doi: 10.1007/978-3-642-15748-6-22
Håkansson, A., Trägårdh, C., Bergenståhl, B.
(2009) Food Hydrocolloids, 23 (4), pp. 1177-1183.  .
doi: 10.1016/j.foodhyd.2008.10.003
Müller, R.H., Radtke, M., Wissing, S.A.
(2002) Advanced Drug Delivery Reviews, 54 (SUPPL.), pp. S131-S155.  .
doi: 10.1016/S0169-409X(02)00118-7
Pardeike, J., Hommoss, A., Müller, R.H.
(2009) International Journal of Pharmaceutics, 366 (1-2), pp. 170-184.  .
doi: 10.1016/j.ijpharm.2008.10.003
Fryd, M.M., Mason, T.G.
(2012) Annual Review of Physical Chemistry, 63, pp. 493-518.  .
doi: 10.1146/annurev-physchem-032210-103436
Sharma, N., Mishra, S., Sharma, S., Deshpande, R.D., Kumar Sharma, R.
(2013) International Journal of Drug Development and Research, 5 (4), pp. 37-48.  .
Maali, A., Mosavian, M.T.H.
(2013) Journal of Dispersion Science and Technology, 34 (1), pp. 92-105.  .
doi: 10.1080/01932691.2011.648498
29
Numerical investigation on the deformation of droplets in high-pressure homogenizers
times
View at Publisher
30
Studying the effects of adsorption, recoalescence and fragmentation in a high pressure homogenizer using a dynamic simulatio
Cited 36 times
View at Publisher
31
Solid lipid nanoparticles (SLN) and nanostructured lipid carriers (NLC) in cosmetic and dermatological preparations
Cited 1299 times
View at Publisher
32
Lipid nanoparticles (SLN, NLC) in cosmetic and pharmaceutical dermal products
Cited 738 times
View at Publisher
33
Advanced nanoemulsions
Cited 119 times
View at Publisher
34
Preparation and Optimization of Nanoemulsions for targeting Drug Delivery
Cited 16 times
http://www.ijddr.in/Dacuments/11/5.pdf
35
Preparation and Application of Nanoemulsions in the Last Decade (2000-2010)
Cited 54 times
View at Publisher
Salvia-Trujillo, L., Rojas-Graü, M.A., Soliva-Fortuny, R., Martín-Belloso, O.
(2014) Food Control, 37 (1), pp. 292-297.  .
doi: 10.1016/j.foodcont.2013.09.015
Jaiswal, M., Dudhe, R., Sharma, P.K.
 (Open Access)
(2015) 3 Biotech, 5 (2), pp. 123-127.  .
doi: 10.1007/s13205-014-0214-0
Canselier, J.P., Delmas, H., Wilhelm, A.M., Abismaïl, B.
(2002) Journal of Dispersion Science and Technology, 23 (1-3), pp. 333-349.  .
doi: 10.1080/01932690208984209
Gaikwad, S.G., Pandit, A.B.
(2008) Ultrasonics Sonochemistry, 15 (4), pp. 554-563.  .
doi: 10.1016/j.ultsonch.2007.06.011
Kaci, M., Arab-Tehrany, E., Desjardins, I., Banon-Desobry, S., Desobry, S.
(2017) Journal of Food Engineering, 194, pp. 109-118.  .
doi: 10.1016/j.jfoodeng.2016.09.006
Kobayashi, D., Hiwatashi, R., Asakura, Y., Matsumoto, H., Shimada, Y., Otake, K., Shono, A.
 (Open Access)
(2015) Physics Procedia, 70, pp. 1043-1047.  .
doi: 10.1016/j.phpro.2015.08.222
O'Sullivan, J., Murray, B., Flynn, C., Norton, I.
 (Open Access)
(2015) Journal of Food Engineering, Part B 167, pp. 114-121.  .
doi: 10.1016/j.jfoodeng.2015.05.001
36
Impact of microfluidization or ultrasound processing on the antimicrobial activity against Escherichia coli of lemongrass oil-load
nanoemulsions
Cited 54 times
View at Publisher
37
Nanoemulsion: an advanced mode of drug delivery system
Cited 148 times
http://www.springerlink.com/content/2190-572x/
View at Publisher
38
Ultrasound emulsification - An overview
Cited 157 times
www.tandf.co.uk/journals/titles/01932691.asp
View at Publisher
39
Ultrasound emulsification: Effect of ultrasonic and physicochemical properties on dispersed phase volume and droplet size
Cited 132 times
www.elsevier.com/inca/publications/store/5/2/5/4/5/1
View at Publisher
40
Emulsifier free emulsion: Comparative study between a new high frequency ultrasound process and standard emulsification pro
Cited 9 times
http://www.sciencedirect.com/science/journal/02608774
View at Publisher
41
Effects of operational conditions on preparation of oil in water emulsion using ultrasound
Cited 5 times
http://www.sciencedirect.com/science/journal/18753892/1
View at Publisher
42
Comparison of batch and continuous ultrasonic emulsification processes
Cited 31 times
http://www.sciencedirect.com/science/journal/02608774
View at Publisher
Nakabayashi, K., Fuchigami, T., Atobe, M.
(2013) Electrochimica Acta, 110, pp. 593-598.  .
doi: 10.1016/j.electacta.2013.03.120
MacHado, A.H.E., Lundberg, D., Ribeiro, A.J., Veiga, F.J., Lindman, B., Miguel, M.G., Olsson, U.
(2012) Langmuir, 28 (9), pp. 4131-4141.  .
doi: 10.1021/la204944j
Kang, D.J., Bararnia, H., Anand, S.
(2018) ACS Applied Materials and Interfaces, 10 (25), pp. 21746-21754.  .
doi: 10.1021/acsami.8b06467
Sutradhar, K.B., Amin, L.
 (Open Access)
(2013) European Journal of Nanomedicine, 5 (2), pp. 97-110.  .
doi: 10.1515/ejnm-2013-0001
Primo, F.L., Michieleto, L., Rodrigues, M.A.M., Macaroff, P.P., Morais, P.C., Lacava, Z.G.M., Bentley, M.V.L.B., (...), Tedesco, A.C.
(2007) Journal of Magnetism and Magnetic Materials, 311 (1 SPEC. ISS.), pp. 354-357.  .
doi: 10.1016/j.jmmm.2006.10.1183
Mehnert, W., Mäder, K.
(2012) Advanced Drug Delivery Reviews, 64 (SUPPL.), pp. 83-101.  .
doi: 10.1016/j.addr.2012.09.021
Paul, E.L., Atiemo-Obeng, V.A., Kresta, S.M.
(2004) Rotor-Stator Mixing Devices in Handbook of Industrial Mixing:Science and Practice, pp. 479-505.  .
John Wiley & Sons, Inc.: Hoboken, NJ, USA (accessed on 23 August 2019)
 
43
Tandem acoustic emulsion, an effective tool for the electrosynthesis of highly transparent and conductive polymer films
Cited 6 times
View at Publisher
44
Preparation of calcium alginate nanoparticles using water-in-oil (W/O) nanoemulsions
Cited 61 times
View at Publisher
45
Synthesizing Pickering Nanoemulsions by Vapor Condensation
Cited 5 times
http://pubs.acs.org/journal/aamick
View at Publisher
46
Nanoemulsions: Increasing possibilities in drug delivery
Cited 44 times
http://www.degruyter.com/view/j/ejnm.2012.4.issue-1/issue-files/ejnm.2012.4.issue-1.xml
View at Publisher
47
Magnetic nanoemulsions as drug delivery system for Foscan : Skin permeation and retention in vitro assays for topical applicatio
photodynamic therapy (PDT) of skin cancer
®
Cited 47 times
View at Publisher
48
Solid lipid nanoparticles: Production, characterization and applications
Cited 205 times
View at Publisher
49
Cited 79 times
https://www.google.com/search?client=firefox-b-d&biw=1366&bih=654&ei=dM5eXcWcI6Ov8QPs67SgCQ&q=Rotor-stator+mixing+devices%2Cin%3AE.L.Paul%
Obeng%2CS.M.Kresta%28Eds.%29%2CHandbook+of+Industrial+Mixing%3AScience+and+Practice%2CJohn+Wiley
Zhang, J., Xu, S., Li, W.
Chemical Engineering and Processing: Process Intensification, 57-58.
Elsevier B.V.: Amsterdam, The Netherlands (accessed on 23 May 2019)
 
Forgiarini, A., Esquena, J., González, C., Solans, C.
(2001) Langmuir, 17 (7), pp. 2076-2083.  .
doi: 10.1021/la001362n
Porras, M., Solans, C., González, C., Gutiérrez, J.M.
(2008) Colloids and Surfaces A: Physicochemical and Engineering Aspects, 324 (1-3), pp. 181-188.  .
doi: 10.1016/j.colsurfa.2008.04.012
Ozturk, B., Argin, S., Ozilgen, M., McClements, D.J.
(2014) Journal of Food Engineering, 142, pp. 57-63.  .
doi: 10.1016/j.jfoodeng.2014.06.015
Rao, J., McClements, D.J.
(2012) Food Hydrocolloids, 26 (1), pp. 268-276.  .
doi: 10.1016/j.foodhyd.2011.06.002
Guttoff, M., Saberi, A.H., Mcclements, D.J.
(2015) Food Chemistry, 171, pp. 117-122.  .
doi: 10.1016/j.foodchem.2014.08.087
Ghosh, V., Mukherjee, A., Chandrasekaran, N.
(2013) Ultrasonics Sonochemistry, 20 (1), pp. 338-344.  .
doi: 10.1016/j.ultsonch.2012.08.010
50
https://www.academia.edu/7354436/High_shear_mixers_A_review_of_typical_applications_and_studies_on_power_draw_flow_pattern_energy_dissipation_and
51
Formation of nano-emulsions by low-energy emulsification methods at constant temperature
Cited 289 times
View at Publisher
52
Properties of water-in-oil (W/O) nano-emulsions prepared by a low-energy emulsification method
Cited 125 times
www.elsevier.com/locate/colsurfa
View at Publisher
53
Formation and stabilization of nanoemulsion-based vitamin e delivery systems using natural surfactants: Quillaja saponin and le
Cited 98 times
http://www.sciencedirect.com/science/journal/02608774
View at Publisher
54
Lemon oil solubilization in mixed surfactant solutions: Rationalizing microemulsion & nanoemulsion formation
Cited 70 times
View at Publisher
55
Formation of vitamin D nanoemulsion-based delivery systems by spontaneous emulsification: Factors affecting particle size and 
Cited 122 times
www.elsevier.com/locate/foodchem
View at Publisher
56
Ultrasonic emulsification of food-grade nanoemulsion formulation and evaluation of its bactericidal activity
Cited 163 times
www.elsevier.com/inca/publications/store/5/2/5/4/5/1
View at Publisher
Roger, K., Cabane, B., Olsson, U.
(2010) Langmuir, 26 (6), pp. 3860-3867.  .
doi: 10.1021/la903401g
Astaraki, A.M.
(2016) Russian Journal of Applied Chemistry, 89 (1), pp. 84-89.  .
doi: 10.1134/S10704272160010134
Izquierdo, P., Esquena, J., Tadros, Th.F., Dederen, C., Garcia, M.J., Azemar, N., Solans, C.
(2002) Langmuir, 18 (1), pp. 26-30.  .
doi: 10.1021/la010808c
Yu, L., Li, C., Xu, J., Hao, J., Sun, D.
(2012) Langmuir, 28 (41), pp. 14547-14552.  .
doi: 10.1021/la302995a
Solè, I., Pey, C.M., Maestro, A., González, C., Porras, M., Solans, C., Gutiérrez, J.M.
(2010) Journal of Colloid and Interface Science, 344 (2), pp. 417-423.  .
doi: 10.1016/j.jcis.2009.11.046
Shinoda, K., Saito, H.
(1968) Journal of Colloid And Interface Science, 26 (1), pp. 70-74.  .
doi: 10.1016/0021-9797(68)90273-7
Mishra, R.K., Soni, G.C., Mishra, R.P.
A Review article: On Nanoemulsion
(2014) World J. Pharm. Pharm. Sci, 3, pp. 258-274.  .
 
57
Formation of 10-100 nm size-controlled emulsions through a sub-PIT cycle
Cited 51 times
View at Publisher
58
The effect of concentration of surfactant and electrolyte on the pit and droplet sizes nanoemulsions of n-dodecane in water
Cited 2 times
http://www.springerlink.com/content/1070-4272
View at Publisher
59
Formation and stability of nano-emulsions prepared using the phase inversion temperature method
Cited 257 times
View at Publisher
60
Highly stable concentrated nanoemulsions by the phase inversion composition method at elevated temperature
Cited 61 times
View at Publisher
61
Nano-emulsions prepared by the phase inversion composition method: Preparation variables and scale up
Cited 74 times
View at Publisher
62
The effect of temperature on the phase equilibria and the types of dispersions of the ternary system composed of water, cyclohex
nonionic surfactant
Cited 330 times
View at Publisher
63
Cited 12 times
Perazzo, A., Preziosi, V., Guido, S.
(2015) Advances in Colloid and Interface Science, 222, pp. 581-599.  .
doi: 10.1016/j.cis.2015.01.001
Maestro, A., Solè, I., González, C., Solans, C., Gutiérrez, J.M.
(2008) Journal of Colloid and Interface Science, 327 (2), pp. 433-439.  .
doi: 10.1016/j.jcis.2008.07.059
Lippacher, A., Müller, R.H., Mäder, K.
(2004) European Journal of Pharmaceutics and Biopharmaceutics, 58 (3), pp. 561-567.  .
doi: 10.1016/j.ejpb.2004.04.009
Vauthier, C., Ponchel, G.
(2017) Polymer Nanoparticles for Nanomedicines.  .
Springer: Berlin/Heidelberg, Germany
 
Shakeel, F., Baboota, S., Ahuja, A., Ali, J., Shafiq, S.
(2009) Journal of Dispersion Science and Technology, 30 (6), pp. 834-842.  .
doi: 10.1080/01932690802644012
Nantarat, T., Chansakaow, S., Leelapornpisid, P.
(2015) International Journal of Pharmacy and Pharmaceutical Sciences, 7 (3), pp. 308-312.  .
Solans, C., Solé, I.
(2012) Current Opinion in Colloid and Interface Science, 17 (5), pp. 246-254.  .
doi: 10.1016/j.cocis.2012.07.003
Taylor, P., Ottewill, R.H.
(1994) Colloids and Surfaces A: Physicochemical and Engineering Aspects, 88 (2-3), pp. 303-316.  .
doi: 10.1016/0927-7757(94)02853-2
64
Phase inversion emulsification: Current understanding and applications
Cited 72 times
View at Publisher
65
Influence of the phase behavior on the properties of ionic nanoemulsions prepared by the phase inversion composition method
Cited 81 times
http://www.elsevier.com/inca/publications/store/6/2/2/8/6/1/index.htt
View at Publisher
66
Liquid and semisolid SLN™ dispersions for topical application: Rheological characterization
Cited 85 times
View at Publisher
67
Cited 18 times
68
Celecoxib nanoemulsion for transdermal drug delivery: Characterization and in vitro evaluation
Cited 29 times
View at Publisher
69
Optimization, characterization and stability of essential oils blend loaded nanoemulsions by PIC technique for anti-tyrosinase act
Cited 6 times
http://innovareacademics.in/journals/index.php/ijpps/article/download/4557/4557
70
Nano-emulsions: Formation by low-energy methods
Cited 211 times
View at Publisher
71
The formation and ageing rates of oil-in-water miniemulsions
Cited 54 times
View at Publisher
McClements, D.J.
(2013) Therapeutic Delivery, 4 (7), pp. 841-857.  .
doi: 10.4155/tde.13.46
Sadurní, N., Solans, C., Azemar, N., García-Celma, M.J.
(2005) European Journal of Pharmaceutical Sciences, 26 (5), pp. 438-445.  .
doi: 10.1016/j.ejps.2005.08.001
Bouchemal, K., Briançon, S., Perrier, E., Fessi, H.
(2004) International Journal of Pharmaceutics, 280 (1-2), pp. 241-251.  .
doi: 10.1016/j.ijpharm.2004.05.016
Solans, C., Morales, D., Homs, M.
(2016) Current Opinion in Colloid and Interface Science, 22, pp. 88-93.  .
doi: 10.1016/j.cocis.2016.03.002
Mora-Huertas, C.E., Fessi, H., Elaissari, A.
(2010) International Journal of Pharmaceutics, 385 (1-2), pp. 113-142.  .
doi: 10.1016/j.ijpharm.2009.10.018
Vauthier, C., Bouchemal, K.
(2009) Pharmaceutical Research, 26 (5), pp. 1025-1058.  .
doi: 10.1007/s11095-008-9800-3
Debnath, S., Satayanarayanaand, Kumar, G.V.
Nanoemulsion-A method to improve the solubility of lipophilic drugs
(2010) Pharmanest, 2, pp. 72-83.  .
(accessed on 24 August 2019)
 
72
Nanoemulsion-based oral delivery systems for lipophilic bioactive components: Nutraceuticals and pharmaceuticals
Cited 45 times
View at Publisher
73
Studies on the formation of O/W nano-emulsions, by low-energy emulsification methods, suitable for pharmaceutical applicatio
Cited 155 times
View at Publisher
74
Nano-emulsion formulation using spontaneous emulsification: Solvent, oil and surfactant optimisation
Cited 496 times
View at Publisher
75
Spontaneous emulsification
Cited 37 times
www.elsevier.com/inca/publications/store/6/2/0/0/5/3
View at Publisher
76
Polymer-based nanocapsules for drug delivery
Cited 948 times
www.elsevier.com/locate/ijpharm
View at Publisher
77
Methods for the Preparation and Manufacture of Polymeric Nanoparticles
Cited 486 times
www.wkap.nl/journalhome.htm/0724-8741
View at Publisher
78
Cited 18 times
https://www.banglajol.info/index.php/ICPJ/article/view/10535
 1 of 1
Jasmina, H., Džana, O., Alisa, E., Edina, V., Ognjenka, R.
(2017) IFMBE Proceedings, 62, pp. 317-322.  .
ISBN: 978-981104165-5
doi: 10.1007/978-981-10-4166-2_48
Yuan, Y., Gao, Y., Zhao, J., Mao, L.
(2008) Food Research International, 41 (1), pp. 61-68.  .
doi: 10.1016/j.foodres.2007.09.006
 Elgharbawy, A.A.M.; International Institute for Halal Research and Training (INHART), International Islamic
University Malaysia, P.O. Box 10, Kuala Lumpur, Malaysia; email:  
© Copyright 2019 Elsevier B.V., All rights reserved.
79
Preparation of nanoemulsions by high-energy and lowenergy emulsification methods
Cited 9 times
http://www.springer.com/series/7403
View at Publisher
80
Characterization and stability evaluation of β-carotene nanoemulsions prepared by high pressure homogenization under various
conditions
Cited 272 times
View at Publisher
 
amal.elgharbawy@gmail.com
◅ Back to results  Top of page
About Scopus
What is Scopus
Content coverage
Scopus blog
Scopus API
Privacy matters
Language
⽇本語に切り替える
切换到简体中文
切換到繁體中文
Русский язык
Customer Service
Help
Contact us
 
Copyright © . All rights reserved. Scopus® is a registered trademark of Elsevier B.V.
We use cookies to help provide and enhance our service and tailor content. By continuing, you agree to the
.
↗Terms and conditions ↗Privacy policy 
↗Elsevier B.V 
use of cookies
 
